Reflex control of fetal arterial pressure and hormonal responses to slow hemorrhage.
Late-gestation fetal sheep respond to slow hemorrhage with increases in plasma concentrations of adrenocorticotropic hormone (ACTH), hydrocortisone, arginine vasopressin (AVP), and plasma renin activity (PRA) that correlate to the acidemia and hypercapnia also produced by hemorrhage. This study was designed to investigate the role of peripheral chemoreceptors in the mediation of these responses. Chronically catheterized fetal sheep were left intact or were subjected to bilateral section of cervical vagosympathetic trunks and carotid sinus nerves. At least 5 days after surgical preparation (between 121 and 138 days of gestation) fetuses were bled at a rate of 11 ml/10 min for 2 h. Denervated fetuses were studied with or without simultaneous infusion of phenylephrine. Denervation exaggerated the decrease in mean arterial pressure and arterial pH and the increase in arterial PCO2 during hemorrhage. Infusion of phenylephrine in the denervated fetuses prevented the decrease in blood pressure and reduced the magnitudes of changes in blood gases. Fetal plasma ACTH, hydrocortisone, and PRA responses to the hemorrhage were exaggerated in the denervated fetuses (not infused with phenylephrine) compared with the intact fetuses. Phenylephrine infusion attenuated the ACTH response and inhibited the AVP response but did not alter the PRA response. We conclude that the sectioned fibers are important for the maintenance of blood pressure and blood gases during hemorrhage and that the PRA, AVP, and ACTH responses to slow hemorrhage are not mediated by peripheral chemoreceptors.